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TITLE OF THE INVENTION 
PHOTOELECTRIC CONVERSION DEVICE, FOCUS DETECTION 
DEVICE, METHOD OF CONTROLLING THESE DEVICES, AND 

STORAGE MEDIUM 

5 

BACKGROUND OF THE INVENTION 

The present invention relates to a photoelectric 
conversion device applied to photographing equipment 

10 such as a still camera, video camera, and the like, 
various observation apparatuses, and the like, its 
control method, a focus detection device, and a storage 
medium which computer-readably stores processing steps 
of implementing the control method of the photoelectric 

15 conversion device and focus detection device. 

Conventionally, various types of so-called 
auto-focus (AF) cameras, which detect the focus state of 
an object, and automatically focus on the object by 
changing the moving distance of the photographing lens 

2 0 in correspondence with the detected focus state, have 
been proposed. 

Such AF cameras and the like use the method of 
detecting the focus state by, e.g., forming an object 
image on a photoelectric conversion element (to be 

25 referred to as a sensor hereinafter) formed by a 

plurality of photoelectric conversion pixels (to be 
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simply referred to as pixels hereinafter) , and 
performing predetermined arithmetic processing for a 
plurality of pixel signals output from the sensor. 

In this method, in order to accurately detect the 
5 focus states of objects having various luminance levels 
{e.g., from a high -luminance object to low- luminance 
one) , the amplification factor (to be referred to as a 
gain hereinafter) upon reading signals, and the charge 
accumulation time of the sensor must be appropriately 
10 controlled. 

This is because if the level of an image signal of 
an object formed by a plurality of pixel signals (to be 
referred to as a video signal hereinafter) is too high, 
it exceeds the dynamic range of a pixel signal that can 
15 be processed by the apparatus, and the video signal 
becomes different from an actual one, thus impairing 
precision. By contrast, if the level of the video signal 
is too low, noise components increase relatively, and 
may impair precision. 
20 Fig. 8 shows a photoelectric converter 500 which 

controls the read gain of pixel signals and the charge 
accumulation time in a sensor 54. 

This photoelectric converter 500 comprises a sensor 
54 constructed by a plurality of pixels, a peak 
25 detection circuit 53 for detecting and outputting a 
maximum accumulated charge amount during charge 
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accumulation on the sensor 54, a memory 52 for receiving 
and holding pixel signals upon completion of charge 
accumulation on the sensor 54, a counter 55, a level 
output circuit 56 for outputting a level value selected 
5 from a plurality of level values in accordance with the 
count value of the counter 55, a comparator 57 for 
comparing the outputs from the level output circuit 56 
and peak detection circuit 53, and outputting the 
comparison result, and a read amplifier 58 for 
10 outputting the pixel signals held in the memory 52 with 
the gain corresponding to the count value of the counter 
55. 

Note that the respective units of the photoelectric 
converter 500 are controlled by a controller 51, which 
15 especially controls charge accumulation on the sensor 54. 
More specifically, as shown in Fig. 9, the 
controller 51 outputs a reset signal rst to the sensor 

54 and counter 55 (step S501) . 

In response to this signal, charges on all the 
20 pixels of the sensor 54 are initialized, and the counter 

55 is reset to an initial value "0" (count - 0) . 

After that, charge accumulation on the sensor 54 is 
actually started. 

Subsequently, the controller 51 sets its internal 
25 timer at an initial value "0" (timer = 0) , thus starting 
time measurement of the charge accumulation (step S502) . 
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The controller 51 checks if the timer value timer 
of the internal timer has exceeded a maximum 
accumulation time Etime (step S503) . 

If "timer > Etime", the controller 51 determines 
5 the end of charge accumulation, and outputs a signal 

trans indicating this to the sensor 54. In response to 
this signal, charges accumulated on the individual 
pixels of the sensor 54 are transferred as pixel signals 
to the memory 52, thus ending charge accumulation on the 
10 sensor 54 (step S508) . 

On the other hand, if "timer < Etime" in step S503, 
the controller 51 checks if an output signal comp from 
the comparator 57 is "1", i.e., if an output signal 
c_level of the level output circuit 56 is larger than an 
15 output signal p_out of the peak detection circuit 53 
(step S504) . 

If "comp * 1" , the flow returns to step S503 to 
repeat the subsequent processing steps. 

Note that the output signal c_level of the level 
20 output circuit 56 will be described in detail later. 

If "comp = 1" in step S504, the controller 51 
checks if the internal timer value timer has exceeded an 
intermediate accumulation time Htime (step S505) . 

As a result of checking, if "timer > Htime", the 
25 flow advances to step S508, thus ending charge 
accumulation on the sensor 54. 
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However, if "timer < Htime" in step S505, the 
controller 51 checks if the count value count of the 
counter 55 is "3" (step S506) . 

If "count = 3", the flow advances to step S508, 
5 thus ending charge accumulation on the sensor 54. 

On the other hand, if "count * 3" in step S506, the 
controller 51 outputs a signal up_c to the counter 55. 
In response to this signal, the count value count of the 
counter 55 is counted up (step S507) . 
10 After that, the flow returns to step S503 to repeat 

the subsequent processing steps. 

Charge accumulation control of the sensor 54 is 
done in this way, and the read of pixel signals held in 
the memory 52 after completion of charge accumulation is 
15 controlled by a signal shift output from the controller 
51. 

With this control, pixel signals s_out read out 
from the memory 52 are multiplied by the gain by the 
read amplifier 58, and are output from an output 
2 0 terminal Vout. 

At this time, the read amplifier 58 multiplies the 
pixel signals s_out from the memory 52 by the gain in 
accordance with the count value count of the counter 55. 
The charge accumulation time of the sensor 54 is 
25 controlled by switching the output signal c_level of the 
level output circuit 56. 



- 5 - 



The charge accumulation time and the output signal 
c_level of the level output circuit 56 will be described 
below with reference to Figs. 10A and 10B. 

In the following description, assume that the level 
5 output circuit 56 has four level values "levell.O" to 
"levell.3", and selectively outputs one of these level 
values in accordance with the count value count of the 
counter 55, 

In Figs. 10A and 10B, the abscissa plots the charge 
10 accumulation time, and the ordinate plots the values of 
the output signal c_level of the level output circuit 56 
and the output signal p_out of the peak detection 
circuit 53 . 

Fig* 10A shows a case wherein the object is 
15 relatively bright, and the peak output of each pixel 
signal, i.e., the output signal p_out of the peak 
detection circuit 53 rises quickly. Fig. 10B shows, 
contrary to Fig. 10A, a case wherein the object is 
relatively dark, and the peak output of each pixel 
20 signal rises slowly. 
(Case of Fig. 10A) 

When charge accumulation is started, since the 
count value count of the counter 55 is initialized (step 
S501) , the output signal c__level of the level output 
25 circuit 56 changes to "levell.O", 

When the charge accumulation time (timer value 
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timer of the internal timer) has reached "A-l", the 
output signal p_out of the peak detection circuit 53 
exceeds the output signal c_level of the level output 
circuit 56. As a result, when the output signal comp of 
the comparator becomes "1", the count value count of the 
counter 55 is counted up (steps S503 to S507) . Since the 
counted-up count value count is supplied to the level 
output circuit 56, the output signal c_level of the 
level output circuit 56 changes to "levell. 1" . 

Similarly, when the charge accumulation time has 
reached "A-2 " , the count value count of the counter 55 
is counted up, and the output signal c__level of the 
level output circuit 56 changes to " levell.2". 

Also, when the charge accumulation time has reached 
"A-3" , the count value count of the counter 55 is 
counted up, and the output signal c_level of the level 
output circuit 56 changes to "levell.3" . 

When the charge accumulation time has reached "A-4" , 
since the count value count of the counter 55 is "3", 
charge accumulation on the sensor 54 ends (the flow 
advances to step S508 as a result of checking in step 
S506) . 

(Case of Fig. 10B) 

When the charge accumulation time has reached "B-l" 
and "B-2" , the count value count of the counter 55 is 
counted up, and the output signal c_level of the level 



output circuit 56 changes from "levell.O" to "levell.l" 
and from "levell.l" to "levell.2", in the same manner as 
in "A-l" to "A-3" mentioned above. 

When the charge accumulation time has reached "B-3", 
5 if it has exceeded the intermediate accumulation time 

due to the slowly rising output signal p_out of the peak 
detection circuit 53, charge accumulation on the sensor 
54 ends (the flow advances to step S508 as a result of 
checking in step S506) . 
10 In this way, by switching the output signal c_level 

of the level output circuit 56 among four levels, the 
charge accumulation time is controlled in correspondence 
with the object condition, e.g., so that a sufficiently 
long charge accumulation time is assured when the object 
15 is light, or the charge accumulation time is prevented 
from becoming excessively long when the object is dark. 

The gain of the read amplifier 58 is controlled in 
accordance with the count value count of the counter 55, 
and as a consequence, since the gain of the read 
* 20 amplifier 58 is controlled in accordance with the peak 
output (p_out) of each pixel signal, pixel signals can 
always be read out while effectively using the dynamic 
range of pixel signals that can be processed by the 
apparatus . 

25 However, when the aforementioned conventional 

photoelectric converter 500 is applied to a multi -point 
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AF camera which can effect the AF function at a 
plurality of distance measurement points, the 
arrangement including the comparator 57 and the like 
shown in Fig. 8 must be provided for each of all the 
5 distance measurement points. As a result, the circuit 

scale becomes huge, and the area of an IC chip increases. 

In order to solve such problem, a method of 
dividing a single sensor into regions in units of 
distance measurement points, and controlling the charge 
10 accumulation time by a single controller while 

sequentially scanning the respective regions is proposed. 

With this method, multi-point AF can be realized by 
a reasonable chip size while suppressing an increase in 
IC chip area. 

15 However, in this method, when a pixel signal is 

read out from each region and is then compared to 
control the charge accumulation time of the region 
(sensor) of each distance measurement point, it is 
intermittently checked for a certain region during 

20 charge accumulation if charge accumulation is to end. 

When such method is used in the photoelectric 
converter 500 shown in Fig. 8, since the output signal 
c_level of the level output circuit 56 is "levell.O" 
immediately after the beginning of charge accumulation, 

25 the count value count of the counter 55 becomes "3" for 
a high- luminance object which makes the output signal 
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p_out of the peak detection circuit 53 rise rapidly, and 
charge accumulation ends. For this reason, much time is 
required, and the charge accumulation time cannot be 
appropriately controlled. As a result, since the level 
of the video signal of an object exceeds the dynamic 
range, the obtained image may be distorted. Also, in 
recent AF cameras, since the number of points for 
detecting the focus state (to be referred to as distance 
measurement points hereinafter) in the frame gradually 
is increasing like 3, 4, 5,..., the photographer need 
not change framing upon photographing after he or she 
sets a principal object in the frame at each distance 
measurement point and then focuses on the principal 
object, thus improving operability. 

In order to further improve operability, the number 
of distance measurement points is preferably increased. 

On the other hand, the focus state at each distance 
measurement point is detected by forming an object image 
on a photoelectric conversion device (to be referred to 
as a sensor hereinafter) formed by a plurality of pixels, 
and arithmetically processing pixel signals output from 
the sensor. In such case, more accurate focus detection 
can be attained with increasing level of an image signal 
defined by the pixel signals. However, when the level of 
the image signal is too high and exceeds the dynamic 
range that can process pixel signals, the image signal 
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becomes different from an actual one, thus impairing 
precision. 

Hence, it is a common practice to use an 
accumulation sensor, and to appropriately control its 
accumulation time. 

When there are a plurality of distance measurement 
points, the accumulation time of a region corresponding 
to each distance measurement point is independently 
controlled. A circuit for appropriately controlling the 
accumulation time has a large scale, and when the number 
of distance measurement points is increased, the circuit 
scale of the sensor including a control circuit is huge. 
To prevent such problem, the present applicant has 
proposed a method of controlling the accumulation time 
using a single controller while dividing a photoelectric 
conversion element into regions in units of distance 
measurement points, and sequentially scanning the 
regions . 

However, with this method, since scanning is done 
all the time during accumulation, many noise components 
are produced, thus impairing precision. Also, the 
consumption currents increase, thus wasting energy. 

This problem can be solved by slow scanning. 
However, upon focus detection for a high- luminance 
object image, the image signal may exceed the dynamic 
range while scanning in units of regions, and precision 
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may be impaired. Hence, it is hard to attain a small 
circuit scale and accurate focus detection at the same 
time . 

SUMMARY OF THE INVENTION 
The present invention has been made in 
consideration of the above-mentioned problems, and has 
as its object to provide a photoelectric conversion 
device which can always perform charge accumulation 
control independently of the object types to read pixel 
signals by effectively using the dynamic range, can 
attain accurate auto-focus, and can realize them without 
increasing the circuit scale and cost, its control 
method, a focus detection device, and a storage medium 
which computer-readably stores processing steps of 
implementing the control method of the photoelectric 
conversion device. 

It is another object of the present invention to 
provide a low-cost, precise photoelectric conversion 
device and focus detection device, their control method, 
and a storage medium. 

In order to solve the above-mentioned problems and 
to achieve the objects, the first aspect of a 
photoelectric conversion device according to the present 
invention is characterized by the following arrangement. 
That is, photoelectric conversion device 
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comprising : 

photoelectric conversion means including a 
photoelectric conversion element constructed by a 
plurality of pixels on a semiconductor substrate; and 
storage means for storing predetermined control 
information arranged on the same semiconductor substrate. 

The second aspect of a photoelectric conversion 
device according to the present invention is 
characterized by the following arrangement. 

That is, a photoelectric conversion device 
comprises photoelectric conversion means including a 
photoelectric conversion element constructed by a 
plurality of pixels, and storage means for storing 
predetermined control information, read means for 
amplifying an accumulated charge signal of the 
photoelectric conversion element with a predetermined 
amplification factor, and reading out the amplified 
signal, and control means for controlling the 
amplification factor of the read means on the basis of 
the control information stored in the storage means. 

The first aspect of a method of controlling a 
photoelectric conversion device according to the present 
invention is characterized by the following arrangement. 

That is, a method of controlling charge 
accumulation of a photoelectric conversion element 
constructed by a plurality of pixels, comprises the 



- 13 - 



control step of reading out control information from a 
memory corresponding to the photoelectric conversion 
element, and controlling the charge accumulation of the 
photoelectric conversion element on the basis of the 
control information . 

The second aspect of a method of controlling a 
photoelectric conversion device according to the present 
invention is characterized by the following arrangement. 

That is, a method of controlling operation for 
reading out an accumulated charge signal from a 
photoelectric conversion element constructed by a 
plurality of pixels while applying the signal with a 
predetermined amplification factor, comprises the 
control step of reading out control information from a 
memory corresponding to the photoelectric conversion 
element, and controlling the amplification factor on the 
basis of the control information. 

The third aspect of a photoelectric conversion 
device according to the present invention is 
characterized by the following arrangement. 

That is, a photoelectric conversion device 
comprises a plurality of photoelectric conversion 
elements, which are divided into a plurality of regions, 
accumulation start means for making the photoelectric 
conversion elements in the plurality of regions start 
accumulation, monitoring means for monitoring and 
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outputting accumulation states of the photoelectric 
conversion elements in the respective regions in turn, 
determination means for comparing each of the monitor 
outputs output in turn with a predetermined value to 
determine if the accumulation of the photoelectric 
conversion element in the region corresponding to the 
monitor output is to end, and accumulation end means for, 
when the determination means determines that the 
accumulation is to end, ending the accumulation of the 
photoelectric conversion element in the region 
corresponding to the monitor output, and the monitoring 
means monitors and outputs the accumulation states in 
the respective regions at a predetermined time interval 
in turn, and makes the predetermined time interval 
different between a timing immediately after the 
beginning of the accumulation and a timing a certain 
period of time after the beginning of the accumulation. 

The first aspect of a focus detection device 
according to the present invention is characterized by 
the following arrangement. 

That is, a photoelectric conversion device 
comprises a plurality of photoelectric conversion 
elements, which are divided into a plurality of regions, 
accumulation start means for making the photoelectric 
conversion elements in the plurality of regions start 
accumulation, monitoring means for monitoring and 
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outputting accumulation states of the photoelectric 
conversion elements in the respective regions in turn, 
determination means for comparing each of the monitor 
outputs output in turn with a predetermined value to 
determine if the accumulation of the photoelectric 
conversion element in the region corresponding to the 
monitor output is to end, accumulation end means for, 
when the determination means determines that the 
accumulation is to end, ending the accumulation of the 
photoelectric conversion element in the region 
corresponding to the monitor output, pixel read means 
for reading out pixels of the respective divided regions, 
and detection means for performing focus detection of an 
object by calculating pixel signals read out by the 
pixel read means, and the monitoring means monitors and 
outputs the accumulation states in the respective 
regions at a predetermined time interval in turn, and 
makes the predetermined time interval different between 
a timing immediately after the beginning of the 
accumulation and a timing a certain period of time after 
the beginning of the accumulation. 

The third aspect of a method of controlling a 
photoelectric conversion device according to the present 
invention is characterized by the following arrangement. 

That is, in a method of controlling a photoelectric 
conversion device which comprises a plurality of 
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photoelectric conversion elements, which are divided 
into a plurality of regions, accumulation start means 
for making the photoelectric conversion elements in the 
plurality of regions start accumulation, monitoring 
means for monitoring and outputting accumulation states 
of the photoelectric conversion elements in the 
respective regions in turn, determination means for 
comparing each of the monitor outputs output in turn 
with a predetermined value to determine if the 
accumulation of the photoelectric conversion element in 
the region corresponding to the monitor output is to end, 
and accumulation end means for, when the determination 
means determines that the accumulation is to end, ending 
the accumulation of the photoelectric conversion element 
in the region corresponding to the monitor output, the 
monitoring means monitors and outputs the accumulation 
states in the respective regions at a predetermined time 
interval in turn, and makes the predetermined time 
interval different between a timing immediately after 
the beginning of the accumulation and a timing a certain 
period of time after the beginning of the accumulation. 

The first aspect of a method of controlling a focus 
detection device according to the present invention is 
characterized by the following arrangement. 

That is, in a method of controlling a focus 
detection device which comprises a plurality of 
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photoelectric conversion elements, which are divided 
into a plurality of regions, accumulation start means 
for making the photoelectric conversion elements in the 
plurality of regions start accumulation, monitoring 
means for monitoring and outputting accumulation states 
of the photoelectric conversion elements in the 
respective regions in turn, determination means for 
comparing each of the monitor outputs output in turn 
with a predetermined value to determine if the 
accumulation of the photoelectric conversion element in 
the region corresponding to the monitor output is to end, 
accumulation end means for, when the determination means 
determines that the accumulation is to end, ending the 
accumulation of the photoelectric conversion element in 
the region corresponding to the monitor output, pixel 
read means for reading out pixels of the respective 
divided regions, and detection means for performing 
focus detection of an object by calculating pixel 
signals read out by the pixel read means, the monitoring 
means monitors and outputs the accumulation states in 
the respective regions at a predetermined time interval 
in turn, and makes the predetermined time interval 
different between a timing immediately after the 
beginning of the accumulation and a timing a certain 
period of time after the beginning of the accumulation. 
The first aspect of a storage medium according to 
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the present invention is characterized by the following 
arrangement . 

That is, a storage medium stores a control program 
for controlling a photoelectric conversion device which 
comprises a plurality of photoelectric conversion 
elements, which are divided into a plurality of regions, 
accumulation start means for making the photoelectric 
conversion elements in the plurality of regions start 
accumulation, monitoring means for monitoring and 
outputting accumulation states of the photoelectric 
conversion elements in the respective regions in turn, 
determination means for comparing each of the monitor 
outputs output in turn with a predetermined value to 
determine if the accumulation of the photoelectric 
conversion element in the region corresponding to the 
monitor output is to end, and accumulation end means for, 
when the determination means determines that the 
accumulation is to end, ending the accumulation of the 
photoelectric conversion element in the region 
corresponding to the monitor output, and the control 
program has a code of the step of controlling the 
monitoring means to monitor and output the accumulation 
states in the respective regions at a predetermined time 
interval in turn, and to make the predetermined time 
interval different between a timing immediately after 
the beginning of the accumulation and a timing a certain 
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period of time after the beginning of the accumulation. 

The second aspect of a storage medium according to 
the present invention is characterized by the following 
arrangement . 

5 That is, a storage medium stores a control program 

for controlling a focus detection device which comprises 
a plurality of photoelectric conversion elements, which 
are divided into a plurality of regions, accumulation 
start means for making the photoelectric conversion 
10 elements in the plurality of regions start accumulation, 
monitoring means for monitoring and outputting 
accumulation states of the photoelectric conversion 
elements in the respective regions in turn, 
determination means for comparing each of the monitor 
15 outputs output in turn with a predetermined value to 
determine if the accumulation of the photoelectric 
conversion element in the region corresponding to the 
monitor output is to end, accumulation end means for, 
when the determination means determines that the 
20 accumulation is to end, ending the accumulation of the 
photoelectric conversion element in the region 
corresponding to the monitor output, pixel read means 
for reading out pixels of the respective divided regions, 
and detection means for performing focus detection of an 
25 object by calculating pixel signals read out by the 

pixel read means, and the control program has a code of 
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the step of controlling the monitoring means to monitor 
and output the accumulation states in the respective 
regions at a predetermined time interval in turn, and to 
make the predetermined time interval different between a 
timing immediately after the beginning of the 
accumulation and a timing a certain period of time after 
the beginning of the accumulation. 

Other objects and advantages besides those 
discussed above shall be apparent to those skilled in 
the art from the description of a preferred embodiment 
of the invention which follows. In the description, 
reference is made to accompanying drawings, which form a 
part hereof, and which illustrate an example of the 
invention. Such example, however, is not exhaustive of 
the various embodiments of the invention, and therefore 
reference is made to the claims which follow the 
description for determining the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram showing the arrangement 

of a photoelectric conversion device to which a 

photoelectric conversion device of the present invention 

in the first embodiment; 

Fig. 2 is a block diagram showing the arrangement 

of a level output circuit of the photoelectric 

conversion device; 



Fig, 3 is a flow chart for explaining a charge 
accumulation control program (main processing) executed 
by a controller of the photoelectric conversion device; 

Fig. 4 is a flow chart for explaining a reset 
program in the charge accumulation control program; 

Fig. 5 is a flow chart for explaining a gain 
determination program in the charge accumulation control 
program; 

Figs. 6A and 6B are graphs for explaining the 
charge accumulation in the photoelectric conversion 
device; 

Fig. 7 is a flow chart for explaining a read 
control program of pixel signals executed by the 
controller of the photoelectric conversion device in the 
second embodiment ; 

Fig. 8 is a block diagram showing the arrangement 
of a conventional photoelectric conversion device; 

Fig. 9 is a flow chart for explaining conventional 
charge accumulation control; 

Figs. 10A and 10B are graphs for explaining the 
charge accumulation in the conventional photoelectric 
conversion device; 

Fig. 11 is a view for explaining the principle of a 
focus detection device; 

Fig. 12 is a view for explaining the principle of 
the focus detection device; 
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Figs. 13A to 13C are graphs showing the light 
amount distributions of light that becomes incident on 
two sensors; 

Figs. 14A to 14C are graphs showing the 
relationship between the dynamic range of an A/D 
converter and the image signal; 

Fig. 15 is a view showing distance measurement 
points in a frame; 

Fig. 16 is a block diagram showing the electric 
circuitry of the focus detection device; 

Fig. 17 is a block diagram showing the first 
embodiment of a controller shown in Fig. 16; 

Fig. 18 is a flow chart for explaining the 
operation of the first embodiment; 

Fig. 19 is a flow chart for explaining the 
operation of the second embodiment; 

Fig. 20 is a block diagram showing another 
arrangement of the controller shown in Fig. 16; and 

Fig. 21 is a flow chart for explaining the 
operation of the third embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The preferred embodiments of the present invention 
will be described hereinafter with reference to the 
accompanying drawings . 
(First Embodiment) 
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A photoelectric conversion device according to the 
present invention is realized by, e.g., a photoelectric 
conversion device 100 shown in Fig. 1. 

The photoelectric conversion device 100 is capable 
of multi-point AF, and comprises a controller 1, a 
plurality of sensor array blocks 2 X to 2 n , a level output 
circuit 3, a buffer 4 with a selection signal, a 
comparator 5, and a read amplifier 6, as shown in Fig. 1. 

The plurality of sensor array blocks 2 X to 2 n are 
set in correspondence with a plurality of distance 
measurement points (to be referred to as regions 1 to n 
hereinafter), and have the same arrangement. 

For example, the sensor array block 2 X corresponding 
to region 1 of regions 1 to n comprises analog switches 
ll x and 12 1# a buffer 13 1 with a selection signal, a 
memory 14 L , a peak detection circuit 15 1# a sensor 16 1# 
and a RAM 17 ± . 

The building units of the photoelectric conversion 
device 100 will be explained below. 
(Controller 1) 

The controller 1 corresponds to control means, and 
performs operation control of the overall device and, 
especially, charge accumulation control of the sensor 
array blocks 2 1 to 2 n . 

As will be described in detail later, the 
controller 1 has a program memory 18 which pre-stores a 
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processing program for performing various kinds of 
control operations, and when the processing program 
stored in the program memory 18 is read out and executed 
by the controller 1, the operation control of the 
overall device as well as charge accumulation control is 
executed, 

(Sensor Array Blocks 2 1 to 2 n ) 

The sensor array blocks 2 1 to 2 n correspond to 
photoelectric conversion means. 

For example, in the sensor array block 2 lf the 
sensor 16 1 comprises a pair of sensor arrays for phase 
difference detection, and forms the first image by 
around 3 0 to 80 pixels, and the second image by the same 
number of pixels. 

The peak detection circuit 15 1 corresponds to 
monitor means. The circuit 15 ± detects the maximum 
accumulated charge amount (the output value of a pixel 
that exhibits the highest output) during charge 
accumulation of the sensor 16 1 , and outputs it to the 
analog switch 12 x . 

At this time, when the analog switch 12 x is ON in 
response to a signal psel__l from the controller 1, an 
output signal p_out from the peak detection circuit 15 1 
is output to one input terminal ("+" terminal) of the 
comparator 5 via the analog switch 12 1# 

The memory 14 x temporarily holds charges accumulated 



on the sensor as pixel signals simultaneously with 
the end of charge accumulation on the sensor 16 x . 

At this time, when the analog switch 11 1 is ON in 
response to a signal sel„l from the controller 1, since 
5 a signal shift output from the controller 1 is supplied 
to the memory 14^ pixel signals s_out held on the memory 
14 1 are sequentially output to the input terminal of the 
read amplifier 6 via the analog switch 11^ 

The RAM 17 1 corresponds to storage means, and serves 

10 as a memory for storing information (control 

information) associated with charge accumulation on the 
sensor 16 1 . Upon reception of a signal ltcR_JL from the 
controller 1, the RAM 17 1 stores the value of a signal 
Rin from the level output circuit 3 (to be described 

15 later) . At least the sensor array blocks 2 1 to 2 n and the 
RAM 17 1 to 17 n are arranged on the same semiconductor 
substrate. 

When the controller 1 supplies a signal rsel_l to 
the buffer 13 ± with a selection signal, an output signal 
20 Ro from the RAM 17 ± is output as a signal r_out via the 
buffer 13 ± with a selection signal. The output signal 
r_out is supplied to the read amplifier 6 and level 
output circuit 3. Note that the signal r_out is 2 -bit 
data. 

25 Since the remaining sensor array blocks 2 2 to 2 n 

have the same arrangement as that of the aforementioned 
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sensor array block 2 L , a detailed description thereof 
will be omitted. 
(Level Output Circuit 3) 

The level output circuit 3 corresponds to selection 
5 means or determination means, and comprises three 

resistors r_l, r__2 , and r_J3 , four analog switches 21 to 
24, an amplifier 25, a decoder 26, a selector 27, and a 
counter 28, as shown in, e.g., Fig. 2. The selector 7 
receives a signal r__out selectively output from the 

10 sensor array blocks 2 1 to 2 n (e.g., in the sensor array 
block 2 lf the signal r_out output from the RAM 17 1 via 
the buffer 13 2 with a selection signal) , and an output 
signal c_level of the amplifier 25 and an output signal 
c_out of the counter 28 determine the outputs from the 

15 level output circuit 3. Note that the output signal 
c_out is 2 -bit data. 

In such level output circuit 3, the three resistors 
r_l, r_2, and r_3 are inserted between two reference 
potentials vrefl and vref2, and voltage -divide the two 

20 reference potentials vrefl and vref2 into four voltage 
values (level values as status information) levell.3, 
levell.2, levell.l, and levell.O, which are output in 
correspondence with the analog switches 21 to 24. 

At that time, one of the analog switch 21 to 24 is 

25 turned on depending on the output from the decoder 26, 
and only the output from the ON analog switch is output 
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to the input terminal of the amplifier 25. In this way, 
one of the four level values levell.3, levell.2 7 
levell.l, and levell.O is selected, and the selected 
level value is output as a signal c_level from the 
5 amplifier 25. 

The decoder 26 selects one of the four analog 
switches 21 to 24 in accordance with an output signal 
sel_out from the selector 27, and outputs a signal for 
turning on the selected analog switch. Note that the 
10 output signal sel_out is 2 -bit data. 

The selector 27 selects one of an output signal 
c_out from the counter 28 and the signal r__out 
selectively output from the sensor array blocks 2 1 to 2 n 
upon reception of a signal sel_level from the controller 
15 1, and outputs the selected signal as the signal sel_out 
to the decoder 26. 

The counter 28 initializes its count value to "0" 
upon reception of a signal rst__level from the controller 
1, and increments its count value upon reception of a 
2 0 signal G_up from the controller 1. The count value of 
the counter 28 serves as the signal c_out . 

Note that a signal max_level supplied from the 
controller 1 to the counter 28 will be explained later. 
(Buffer 4 with Selection Signal) 
25 The buffer 4 with a selection signal receives the 

signal c_out (the count value of the counter 28) from 
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the level output circuit 3, and outputs the signal c_out 
as a signal Rin to be written in the RAMs 17 1 to 17 n of 
the sensor array blocks 2 1 to 2 n upon reception of a 
signal W_ram from the controller 1. 
(Comparator 5) 

The comparator 5 corresponds to comparison means, 
and receives the signal c„level (the output from the 
amplifier 25) from the level output circuit 3, and a 
signal p_out selectively output from the sensor array 
blocks 2 1 to 2 n (e.g., in the sensor array block 2 1# a 
signal p_out output from the peak detection circuit 15 x 
via the analog switch 12J . The comparator 5 compares 
the signals c_level and p_out, and outputs the 
comparison result as a signal comp to the controller 1. 

Note that the output signal comp from the 
comparator 5 is set at "1" when the signal p_out is 
larger than the signal c__level. 

The read amplifier 6 corresponds to read means, and 
receives a signal r_out selectively output from the 
sensor array blocks 2 X to 2 n (e.g., in the sensor array 
block 2 17 a signal r_out output from the RAM 17 1 via the 
buffer 13 1 with a selection signal) , and pixel signals 
s__out selectively output from the sensor array blocks 2 1 
to 2 n (e.g., in the sensor array block 2 lf pixel signals 
s_out output from the memory 14 L via the analog switch 
12 ± ) . The read amplifier 6 multiplies each pixel signal 



s„out by a gain according to the signal r_out, and 
outputs it as a signal Vout. 

The respective building units of the photoelectric 
conversion device 100 have been described. 
5 The controller 1 which performs the operation 

control of the entire photoelectric conversion device 
100, especially, the charge accumulation control of the 
sensor array blocks 2 1 to 2 n , will be described in detail 
below. 

10 Note that a control method according to the present 

invention is executed by the controller 1. 

For example, the program memory 18 of the 

controller 1 stores processing programs according to the 

flow charts shown in Figs. 3 to 5, and when these 
15 processing programs are read out and executed by the 

controller 1, the following charge accumulation control 

is done. 

(Main Processing: Fig. 3) 

The controller 1 performs the following reset 
20 processing first (step S101) . 

(Main Processing - Reset Processing: Fig. 4) 

The controller 1 outputs a reset signal rst to the 
sensors 16 x to 16 n of the sensor array blocks 2 1 to 2 n 
(step S201) . 

25 In response to this signal, charges on the sensors 

16 2 to 16 n of the sensor array blocks 2 ± to 2 n are cleared, 
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thus starting actual charge accumulation. 

The controller 1 then sets a register value r_sel 
of its internal register (not shown) for sensor array 
block selection (region selection) at an initial value 
5 "1" (step S202) . 

The controller 1 outputs a signal max_level to the 
level output circuit 3 (step S203) . 

In response to this signal, the count value (signal 
c_out) of the counter 28 in the level output circuit 3 
10 is set at "3" . 

The controller 1 outputs a signal W_ram to the 
buffer with a selection signal, and outputs signals 
ltcR_x (x = 1 to n) to the RAM 17 x of the sensor array 
block 2 X selected according to the register value r_sel 
15 (step S204) . 

Note that the register value r_sel indicates the 
sensor array block (region) to be selected, and "x = 
r_sel " . 

With this signal, the RAM 17 x in the sensor array 
20 block 2 X (x = r_sel = 1 to n) corresponding to the 

register value r„sel stores the output signal c_out 
(count value = "3") from the level output circuit 3. 

The controller 1 checks if the register value r_sel 
is "n", i.e., if "3" is written in the RAMs 11 1 to 17 n in 
25 the sensor array blocks 2 X to 2 n corresponding to all the 
regions 1 to n (step S205) . 
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If the end of write is not determined in step S205, 
the controller 1 increments the register value r_sel 
(step S206) , and the flow returns to step S204 to repeat 
the subsequent processes. 
5 In this way, "3" is written in the RAMs 17 1 to 17 n 

in the sensor blocks 2 X to 2 n corresponding to all the 
regions 1 to n. 

After that, the control returns to the main 
processing shown in Fig. 3 (step S207) . 
10 (Main Processing: Fig. 3) 

Upon completion of the reset processing in step 
S101, the controller 1 then sets its internal timer (not 
shown) at an initial value "0" (timer =0), thereby 
starting time measurement of charge accumulation (step 
15 S102) . 

The controller 1 sets the register value r_sel of 
its internal register used in the aforementioned reset 
processing at an initial value "1" (step S103) . 

The controller 1 then checks if the timer value 
20 timer of the internal timer has exceeded a maximum 
accumulation time Etime (step S104) . 

If "timer > Etime", the flow advances to step S109 

(to be described later) . 

On the other hand, if "timer < Etime" in step S104, 
25 the controller 1 outputs a signal psel_x to the analog 
switch 12 in the sensor array block 2 X selected in 
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accordance with the register value r_sel . 

Also, the controller 1 outputs a signal rsel_x to 
the buffer 13 x with a selection signal of in the sensor 
array block 2 x , and a signal sel„level to the level 
5 output circuit 3 (step S105) . 

In response to these signals, the output signal 
(maximum accumulated charge amount) of the peak 
detection circuit 15 x in the sensor array block 2 x is 
output to one input terminal (" + " terminal) of the 
10 comparator 5 as a signal p_out via the analog switch 12 x . 
The output from the RAM 17 x in the sensor array 
block 2 X is supplied as a signal r_out to the read 
amplifier 6 and level output circuit 3 via the buffer 13 x 
with a selection signal. In the level output circuit 3, 
15 the selector 27 selects the signal r_out, and that 

selected signal is directly supplied to the decoder 26 
as a signal sellout. The decoder 26 selects one of the 
four level values levell.3, levell.2, levell.l, and 
levell.O in accordance with the signal sel_out* The 
20 selected level value is output as a signal c_level via 
the amplifier 25. 

Subsequently, the controller 1 checks if the output 
signal comp from the comparator 5 is "1", i.e., if the 
output signal (level value) c_level of the level output 
25 circuit 3 is larger than the output signal p_out of the 
peak detection circuit 15 x in the sensor array block 2 x 
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(step S106) . 

If "comp = 1", the flow advances to step S109 (to 
be described later) . 

On the other hand, if "comp * 1" in step S106, the 
controller 1 checks if the timer value timer of the 
internal timer reaches an intermediate accumulation time 

Htime (step S107) . 

If "timer ^ Htime", the flow advances to step S110 

(to be described later) . 

Note that "timer = Htime" means that the timer 
value timer of the internal timer roughly equals the 
intermediate accumulation time Htime. The time required 
for completing gain determination (to be described 
later) for all the regions can be sufficiently 
determined to be "timer = Htime". 

If "timer = Htime" in step S107, the controller 1 
executes the following gain determination (step S108) . 
(Main Processing - Gain Determination: Fig. 5) 

The controller 1 outputs a signal rst_level to the 
level output circuit 3 (step S301) . 

In response to this signal, in the level output 
circuit 3, the count value of the counter 28 is cleared 
to "0", and its output signal c_out = "0" is output. 

The controller 1 checks if the output signal comp 
of the comparator 5 is "1", i.e., if the output signal 
c_level of the level output circuit 3 is larger than the 



output signal p_out of the peak detection circuit 15 x in 
the sensor array block 2 X (step S3 02) * 

As a result of checking, if "comp ^ 1", the flow 
advances to step S305 (to be described later) . 

On the other hand, if "comp = 1" in step S302, the 
controller 1 checks if the output signal c_out from the 
level output circuit 3 is "3" (step S303). 

If "c_out = 3", the flow advances to step S3 05 (to 
be described later) . 

If "c_out ^3" in step S3 03, the controller 1 
outputs a signal G_up to the level output circuit 3 
(step S304) . 

In response to this signal, in the level output 
circuit 3, the count value (c_put) of the counter 28 is 
incremented . 

After that, the flow returns to step S3 02 to repeat 
the subsequent processes. 

If "comp * 1" in step S302, or if "c_out =3" in 
step S303, the controller 1 outputs a signal W_ram to 
the buffer 4 with a selection signal, and signals ltcR_x 
to the RAM 17 x in the sensor array block 2 X (step S3 05) . 

In response to these signals, the RAM 17 x in the 
sensor array block 2 X stores the output signal c_out of 
the level output circuit 3. 

After this processing, the control returns to the 
main processing shown in Fig. 3 (step S3 06) . 



As described above, in this gain determination, the 
gain of the read amplifier 6, i.e., the charge 
accumulation end level (the output signal c__out of the 
level output circuit 3) is determined on the basis of 
5 the output signal p_out from the peak detection circuit 
15 x in the sensor array block 2 x , and the count value 
(c__out) corresponding to the determined level is written 
in the RAM 17 x in the sensor array block 2 x . 

Since this count value (c__out) , i.e., the count 

10 value of the counter 28 of the level output circuit 3 is 
counted up one by one from the initial value " 0 " , the 
output signal c_level of the level output circuit 3 
gradually increases from "levell.O" to "levell.l" , from 
"level 1.1" to "level 1.2", and so on. 

15 Hence, when "comp =1" is not detected at 

"levell.O", since the output signal p_out from the peak 
detection circuit 15 x is lower than "levell.O", the 
charge accumulation end level is determined to be 
"levell.O", and the count value (c_out = 0) 

2 0 corresponding to that level is written in the RAM 17 x . 

After "comp = 1" is detected at "levell.O", when 
"comp =1" is not detected at "levell.O", since the 
output signal p_out of the peak detection circuit 15 x 
falls within the range between "levell.O" and "levell.l", 

25 the charge accumulation end level is determined to be 
" levell . 1" , and the count value (c_out = 1) 
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corresponding to that level is written in the RAM 17 x . 

Similarly, when the output signal p_out falls 
within the range between " levell . 1 " and " levell .2", 
" levell.2" is determined. When the output signal p_out 
5 falls within the range between "levell. 2" and "levell.3", 
"levell. 3" is determined. In each case, the 
corresponding count value (c_out = 2 or 3 ) is written. 
(Main Processing: Fig. 3) 

On the other hand, if "timer > Etime" (the timer 

10 value timer of the internal timer has exceeded the 

maximum accumulation time Etime) in step S104, or if 
"comp =1" (the level value c_level has exceeded the 
output signal p__out of the peak detection circuit 15 x in 
the sensor array block 2 X ) in step S106, the controller 

15 determines the end of charge accumulation, and outputs a 
signal trans indicating this to the sensor 16 x in the 
sensor array block 2 X (step S109) . 

In response to this signal, in the sensor array 
block 2 X corresponding to the region x, charges 

2 0 accumulated on the respective pixels of the sensor 16 x 

are transferred as pixel signals to the memory 14 x , thus 
ending charge accumulation on the sensor 16 x . 

After the processing in step S109, or after the 
aforementioned gain determination (step S108) , or if 

25 "timer = Htime" is not detected (the timer value timer 
of the internal timer does not exceed the intermediate 
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accumulation time Htime) , the controller 1 checks if the 
register value r_sel of the internal register is "n" , 
i.e., if the processes in step S104 to S109 are complete 
for the sensor array blocks 2 X to 2 n corresponding to all 
5 the regions 1 to n (step S110) ♦ 

If "r_sel = n" in step S110, the controller 1 
resets the register value r_sel of the internal register 
to "1" to select the sensor array block 2 X corresponding 
to the initial region 1, and repeats the processes from 

10 step S104. 

On the other hand, if "r_sel * n" , the controller 1 

increments the register value r_sel of the internal 
register to select the next sensor array block 2 X+1 
corresponding to the next region (x+1) and repeats the 
15 processes from step S104. 

The charge accumulation control on the sensor array 
blocks 2 2 to 2 n by the controller 1 has been described. 

The operations of the sensor array blocks 2 ± to 2 n 
by the aforementioned charge accumulation control will 
2 0 be explained below with reference to Figs. 6A and 6B. 

In Figs. 6A and 6B, the abscissa plots the charge 
accumulation time, and the ordinate plots the output 
signal c_level of the level output circuit 3, and the 
output signal p_out of the peak detection circuit 15 x in 
25 the sensor array block 2 X . 

Fig. 6A shows a case wherein the object is 



- 38 - 



relatively bright, and the peak output of each pixel 
signal, i.e., the output signal p__out of the peak 
detection circuit 15 x of the sensor array block 2 X rises 
quickly. Fig. 6B shows, contrary to Fig. 6A, a case 
5 wherein the object is relatively dark, and the peak 
output of each pixel signal rises slowly. 
(Case of Fig. 6A) 

When charge accumulation is started, since "3" is 
written in the RAMs 17 1 to 17 n in the sensor array blocks 
10 2 1 to 2 n corresponding to all the regions 1 to n, the 
output signal c_level of the level output circuit 3 
indicates " level 1 . 3 " . 

When the output signal p_out from the peak 
detection circuit 15 x in the sensor array block 2 X 
15 corresponding to a certain region x has reached this 

"levell.3" (point P_A) , the charge accumulation in that 
sensor array block 2 X ends. 

Note that the same applies to the sensor array 
blocks corresponding to other regions . 
20 (Case of Fig. 6B) 

When charge accumulation is started, since "3" is 
written in the RAMs 17 1 to 17 n in the sensor array blocks 
2 X to 2 n corresponding to all the regions 1 to n, the 
output signal cJLevel of the level output circuit 3 
25 indicates "levell.3". 

In this case, since the peak output (p_out) of each 
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pixel signal rises slowly, when the charge accumulation 
time (the timer value timer of the internal timer) has 
reached the intermediate accumulation time Htime (point 
P_B1) , the gain determination (step S108) shown in 
Fig. 5 is executed to determine the charge accumulation 
end level (c_level) for the sensor array blocks 2 1 to 2 n 
corresponding to regions 1 to n. 

Referring to Fig. 6B, since the output signal p__out 
from the peak detection circuit 15 x in the sensor array 
block 2 X corresponding to a certain region x falls within 
the range between "levell.l" and n levell.2", c_level is 
determined to be "levell.2" for this sensor array block 
2 X ," and this information ("c_out = 2" in this case) is 
written in the RAM 17 x . When the output signal p_out 
from the peak detection circuit 15 x has reached 
"levell.2" (point P_B2), the charge accumulation in that 
sensor array block 2 X ends . 

Note that the charge accumulation end level is 
determined in each of the sensor array blocks 
corresponding to regions other than region x, and that 
information is written in the corresponding RAM. When 
the peak output has reached the determined charge 
accumulation completion level, the charge accumulation 
in that sensor array block ends. 

As described above, according to this embodiment, 
since information associated with charge accumulation 
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(in this case, the value (c_out) corresponding to the 
charge accumulation end level (c_level) ) is written in 
the RAMs 17 1 to 17 n in the sensor array blocks 2 1 to 2 n 
corresponding to all the regions 1 to n, charge 
accumulation control of the sensor array blocks 2 1 to 2 n 
corresponding to regions 1 to n can be independently 
made . 

In addition, since operations such as count -up 
operation and the like are not done immediately after 
the beginning of charge accumulation even for a 
high- luminance object, the image signal of the object 
can be prevented from exceeding the dynamic range, and 
the image is never distorted. 

Hence, an accurate photoelectric conversion device 
10 0 which can always appropriately perform charge 
accumulation control without increasing the circuit 
scale even when the number of distance measurement 
points of multi -point AF is increased, can be provided. 
(Second Embodiment) 

In this embodiment, for example, in the 
photoelectric conversion device 100 in the first 
embodiment described above, read control of pixel 
signals in the read amplifier 6 is performed as follows. 

The program memory 18 of the controller 1 
pre-stores a processing program according to the flow 
chart shown in Fig. 7, and when this processing program 
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is read out and executed by the controller 1, the 
following read control is done. 

The controller 1 selects a region from which pixel 
signals are to be read (in this case, a region x (x = 1 
to n) , and stores a value (= x) corresponding to the 
region x in its internal register. The controller 1 then 
outputs a signal sel_x to the analog switch ll x in the 
sensor array block 2 X . 

In this way, in the sensor array block 2 X , pixel 
signals s_out held in the memory 14 x are ready to be 
sequentially output to the input terminal of the read 
amplifier 6 via the analog switch ll x . 

Also, the controller 1 outputs a signal psel_x to 
the analog switch 12 x in the sensor array block 2 X . 

In response to this signal, in the sensor array 
block 2 X , the output signal p_out from the peak detection 
circuit 15 x is output to one input terminal (" + " 
terminal) of the comparator 5 via the analog switch 12 x 
(step S401) . 

The controller 1 then executes the gain 
determination shown in Fig. 5. 

In this fashion, the level (the output signal 
c _level of the level output circuit 3) is determined on 
the basis of the output signal p__out from the peak 
detection circuit 15 x in the sensor array block 2 X , and 
the count value (c_out) corresponding to the determined 
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level is written in the RAM 17 x in the sensor array block 
2 X (step S402) . 

The controller 1 outputs a signal shift to the 
memory 14 x in the sensor array block 2 X . 

In response to this signal, the pixel signals s_out 
held in the memory 14 x are sequentially output to the 
input terminal of the read amplifier 6 via the analog 
switch ll x . 

Also, the controller 1 outputs a signal rsel_x to 
the buffer 13 x in the sensor array block 2 X . 

As a result, the value (c_out) written in the RAM 
17 x is read out as a signal Ro, and is output as a signal 
r_out to the read amplifier 6 via the buffer 13 x with a 
selection signal . 

Hence, the read amplifier 6 multiplies each pixel 
signal s_out from the memory 14 x by a gain based on the 
signal r_out, e.g., a gain selected from a plurality of 
preset gains in accordance with the signal r_out, and 
outputs it from the output terminal Vout (step S403) . 

To restate, according to this embodiment, the gain 
determination (level determination upon completion of 
charge accumulation) shown in Fig. 5 is performed 
immediately before pixel signals are read out. For this 
reason, even when gain determination cannot be done 
during charge accumulation by setting a constant charge 
accumulation time in, e.g., moving body predictive AF , 
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that gain determination is done immediately before pixel 
signals are read out, and the pixel signals are read out 
with the gain obtained as the gain determination result. 
Hence, an accurate photoelectric conversion device 100 
which can always appropriately read out pixel signals 
can be provided. 

Note that the present invention is not limited to 
the aforementioned AF camera, but may be applied to 
various other apparatuses having a focus detection 
function. 

In the first and second embodiments described above, 
the output from the peak detection circuit is used in 
gain determination. However, the present invention is 
not limited to this. For example, the peak and bottom 
values may be detected, and a peak-bottom signal 
obtained by calculating the difference between the peak 
and bottom values may be used. 

In the second embodiment, the first embodiment may 
be modified to do gain determination immediately before 
a read when gain determination is disturbed for some 
reasons . 

Note that "some reasons" are, for example: 
* the maximum accumulation time Etime is short; 
- when gain determination is made using a circuit 
for outputting a peak -bottom difference in place of the 
peak detection circuit, operation for ending 
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accumulation is made since the peak output has exceeded 
a predetermined level; 
and so forth. 

The sensors 16 1 to 16 n in the sensor array blocks 2 X 
to 2 n may use any kinds of sensors such as CCDs, CMOS 
sensors, and the like. 

Also, the RAMs 17 2 to 17 n in the sensor array blocks 
2 1 to 2 n may use either digital memories or analog 
memories . 
(Third Embodiment) 

The third embodiment of the present invention will 
be described hereinafter. Prior to a description of the 
third embodiment, the principle of a focus detection 
device will be explained with the aid of Figs. 11 to 15. 

Fig. 11 shows the cross section of a camera 
including a focus detection device. 

Referring to Fig. 11, reference numeral 701 denotes 
an objective lens for focusing light originating from an 
object to be photographed upon photographing; 702, a 
semi-transparent main mirror for reflecting light rays 
coming from the objective lens 701; 703, a focus plate 
placed at the focal point position of the objective lens 
7 01; 704, a pentagonal prism for changing the light ray 
direction; 705, an eyepiece for the photographer; 706, a 
sub mirror which operates upon focus detection; 707, a 
film such as a silver halide film or the like; and 708, 



- 45 - 



a focus detection device. 

In Fig. 11, light coming from an object (not shown) 
is transmitted through the objective lens 701, and is 
reflected upward by the main mirror 702 to form an image 
on the focus plate 703. The image formed on the focus 
plate 703 is visually observed by the photographer or 
observer via the eyepiece 705 after being reflected 
several times by the pentagonal prism 704. 

On the other hand, some light components of the 
light beam that has reached the main mirror 702 are 
transmitted through the main mirror 702, and are 
reflected downward by the sub mirror 706 toward the 
focus detection device 708. 

Fig. 12 is an exploded view of only the objective 
lens 701 and focus detection device 708 in Fig. 11 to 
explain the principle of focus detection. 

In the focus detection device 708 shown in Fig. 12, 
reference numeral 709 denotes a field mask placed near 
the prospective focal plane of the objective lens 7 01, 
i.e., a plane conjugate with the film surface; 710, a 
field lens placed near the prospective focal plane; 711, 
a secondary imaging system built by two lenses 711-1 and 
711-2; 712, a photoelectric conversion element including 
two sensor arrays 712-1 and 712-2 placed behind the two 
lenses 711-1 and 711-2 in correspondence with these 
lenses; 713, a stop having two apertures 713-1 and 713-2 
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formed in correspondence with the two lenses 711-1 and 
711-2; and 714, the exit pupil of the objective lens 701, 
which includes two split zones 714-1 and 714-2. 

Note that the field lens 710 has an effect of 
forming an image in the vicinity of the apertures 713-1 
and 713-2 of the stop 713 with respect to the zones 
714-1 and 714-2 of the exit pupil 714 of the objective 
lens 701, and light beams 715-1 and 715-2 transmitted 
through the two zones 714-1 and 714-2 of the exit pupil 
714 form light amount distributions on the two sensor 
arrays 712-1 and 712-2, respectively. 

The focus detection device shown in Fig. 12 is of 
so-called phase difference detection type, and will be 
described below with reference to the graphs of the 
light amount distributions formed on the sensor arrays 
712-1 and 712-2 in Figs. 13A to 13C. 

In Fig. 13A, reference numeral 801 denotes the 
ordinate of the graph, which plots the light amount 
intensity. Reference numeral 802 denotes the abscissa of 
the graph, which plots the distributions of pixels on 
the sensor arrays 712-1 and 712-2; and 807 and 808, the 
light intensity outputs (to be referred to as image 
signals hereinafter) of the pixels. Reference numerals 
803 and 804 denote the distributions of the sensor 
arrays 712-1 and 712-2, which will be referred to as 
first and second images, respectively, for the sake of 
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simplicity. Reference numerals 805 and 806 denote the 
central portions of the individual sensor arrays. 

When the image point of the objective lens 701 
agrees with the prospective focal plane, the first and 
second image outputs nearly match each other, as shown 
in the graph in Fig, 13 A. 

On the other hand, when the image point of the 
objective lens 701 is located in front of the 
prospective focal plane, i.e., when the image point is 
located on the objective lens 701 side, light amount 
distributions are formed on the two sensor arrays 712-1 
and 712-2 close to each other, as shown in Fig. 13B. By 
contrast, when the image point of the objective lens 701 
is located behind the prospective focal plane, light 
amount distributions are formed on the two sensor arrays 
712-1 and 712-2 separate from each other, as shown in 
Fig. 13C. 

In addition,, since the deviation between the light 
amount distributions formed on the two sensor arrays 
712-1 and 712-2 has a functional relationship with the 
defocus amount, i.e., out-of-focus amount of the 
objective lens 701, the out-of-focus direction and 
amount of the objective lens 701 can be detected by 
calculating that deviation using an appropriate 
arithmetic means. The position of the lens system 
including the objective lens 701 and the like is moved 
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in correspondence with the detected direction and amount 
to make the deviation nearly zero, thus ending focus 
detection. 

Normally, an image signal is obtained by 
5 analog-to-digital (A/D) converting analog outputs from 
the sensor, and is subjected to digital arithmetic 
processing by an arithmetic unit to perform the 
aforementioned defocus amount calculations. At this time, 
to accurately calculate the defocus amounts, it is 
10 necessary to execute the accumulation control on the 

sensor in an appropriate accumulation time, and to read 
out the analog outputs with an appropriate amplification 
factor (to be referred to as a gain hereinafter) . 

Figs . 14A to 14C are graphs for explaining the 
15 image signal state that can improve precision. 

In Fig. 14A, reference numeral 809 denotes the 
dynamic range of A/D conversion. When an image signal is 
read out, as shown in Fig. 14A, since nearly the entire 
dynamic range of A/D conversion is used, accurate 
20 defocus amount calculations can be attained even when 
noise components are slightly superposed on the image 
signal . 

On the other hand, in Fig. 14B, the image signal 
exceeds the dynamic range of A/D conversion due to too 
25 long an accumulation time or too large a read gain. 
Hence, a high light -intensity portion of the image 
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signal is lost as information used in calculation, and 
errors may be produced in the defocus amount 
calculations. By contrast, in Fig. 14C, the height of 
the image signal is very low due to too short an 
5 accumulation time or too small a read gain. In this 
state, the influence of noise superposed on the image 
signal cannot be ignored, and errors may be produced in 
the defocus amount calculations again. 

Hence, to realize an accurate focus detection 
10 device, it is important to appropriately control the 
accumulation time and read gain. 

The principle of the focus detection device has 
been described. 

In a photoelectric conversion device and a focus 
15 detection device using the device according to the third 
embodiment of the present invention, a plurality of 
focus detection devices equivalent to the 

above-mentioned one are functionally present in a single 
camera. For example, even when 55 distance measurement 
20 points 902 are present in a frame 901 of an object image 
obtained by looking into the eyepiece 7 05 by the 
photographer (Fig. 15) , focus detection can be done in 
the same principle. 

Fig. 16 is a block diagram showing the electric 
25 circuit of the focus detection device 708. 

Reference numeral 1001 denotes a controller, which 
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performs accumulation control of a plurality of sensor 
arrays and read control of an image signal . Reference 
numerals 1002, 1003, and 1004 denote sensor array blocks 
corresponding to regions 1, 2, and n (n is an integer 
equal to or larger than 2), which respectively 
correspond to the distance measurement points 902 shown 
in Fig. 15. 

In one sensor array block, a pair of sensor arrays 
for phase difference detection construct a sensor, and 
detect the first image by around 30 to 80 pixels, and 
the second image by the same number of pixels. Also, the 
sensor array block includes a peak detection circuit for 
detecting the highest output value among the pixels 
during accumulation, and a memory for temporarily 
storing photoelectric conversion outputs accumulated on 
the sensor simultaneously with the end of accumulation. 

When an analog switch 1012 is ON, the peak 
detection circuit outputs the highest output value 
(p_out) among the pixels to one input terminal of a 
comparator 1005. The comparator 1005 compares a 
predetermined voltage VR with the signal p_out, and 
outputs a signal comp to the controller 1001. The comp 
signal = "1" is output when the signal p_out is larger 
than VR, i.e., when accumulation is to end. 

When an analog switch 1011 is ON, the memory 
sequentially outputs pixel outputs to the input terminal 
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of a buffer amplifier 1006 in response to a signal shift 
from the controller 1001. The buffer amplifier 1006 
outputs pixel signals with an appropriate gain via a 
terminal Vout . 
5 When the controller 1001 outputs a signal rst 

(reset signal) , charges on the sensors corresponding to 
all the regions 1 to n are cleared, thus starting 
accumulation control for all the regions. The controller 
1001 outputs psel_l, psel_2 , . . . in turn, and after it 

10 outputs psel_n for the n-th region as the last one, the 
controller 1001 outputs psel_l again. Since the analog 
switch 1012 is turned on by the output signal psel_m (m 
= 1 to n) , peak signals (p__out) can be obtained in turn 
from regions 1 to n. The controller 1001 checks based on 

15 the signal comp if the peak signal (p_out) from the 

selected region has exceeded a predetermined level, thus 
attaining accumulation control, i.e., determining 
whether or not accumulation of that region is to 
continue. 

20 If the signal comp is "1", the controller 1001 

outputs a signal trans_m to stop sensor accumulation for 
that region, and transfers photoelectric conversion 
signals of the pixels accumulated on the sensor to the 
memory. If the signal comp is "0", the controller 1001 

25 continues sensor accumulation without transferring 

signals. Of course, after signals have been transferred 
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from a given region, that region is not subjected to 
transfer before the next accumulation. 

After the signals are transferred to the memory, a 
region can be selected by a signal sel_m, and an image 
5 output can be read out in response to the signal shift. 
(First Embodiment) 

The first embodiment of the controller 1001 in 
Fig. 16 will be described in more detail with the aid of 
Fig. 17. 

10 Reference numeral 1020 denotes a microcomputer 

(|LlCOM) , which controls the entire electric circuit of 
the focus detection device 708 (see Fig. 12) . Reference 
numeral 1021 denotes a clock generator for outputting 
clock signals (elk) at predetermined periods. Reference 

15 numeral 1022 denotes a counter for clearing its count 
value to zero upon reception of a reset signal (RST) 
from the microcomputer 1020, then counting up the 
signals elk from the clock generator 1021, and 
outputting its count value (cnt_value) . 

2 0 Reference numeral 1023 denotes an accumulation time 

memory for storing the accumulation times of the 
respective regions. Upon reception of the reset signal 
(RST) from the microcomputer 1020, all the contents of 
the memory are cleared to zero. Then, upon reception of 

25 a signal trans_m corresponding to each region from the 
microcomputer 1020, the memory 1023 stores cnt_value at 
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that time in reg_m. In this way, the accumulation times 
of all the regions can be individually stored. The 
stored accumulation times are used for noise component 
correction and the like of an image signal, but since 
5 they are not directly related to the present invention, 
a detailed description thereof will be omitted. At least 
the sensor array blocks 1002 etc. and the accumulation 
time memory 1023 are arranged on the same semiconductor 
substrate . 

10 Reference numeral 1024 denotes an input terminal of 

the signal comp output from the comparator 1005 shown in 
Fig. 16. As described above, the microcomputer 1020 
determines based on the signal comp - "0" or "1" if it 
outputs a signal trans_m. 

15 Reference numeral 1025 denotes a signal rst to be 

output to the respective regions shown in Fig. 16. The 
signal rst is used for clearing charges on the sensors 
in Fig. 16 as well as the counter 1022 and accumulation 
time memory 1023 in Fig. 17. 

20 Reference numerals 1026, 1028, and 1030 denote 

output terminals of signals trans_m output from the 
microcomputer 1020 to the sensors shown in Fig. 16. The 
signals trans_m are used for transferring 
photoelectrically converted charges from the sensors to 

25 the memories in Fig. 16 as well as the control of the 
accumulation time memory in Fig. 17. 
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Reference numerals 1027, 1029, and 1031 denote 
output terminals of signals psel_m output from the 
microcomputer 1020 to the analog switch 1012 shown in 
Fig. 16. These signals psel_m are used for selecting a 
5 region which supplies its output value to the comparator 
1005 in Fig. 16. 

The operation of the microcomputer 1020 will be 
described in more detail below with reference to the 
flow chart in Fig. 18. 

10 If the operation is started in step S7 00, a signal 

rst is output (step S701) to clear the counter 1022 and 
accumulation time memory 1023, and also clear charges on 
the sensors for the respective regions, thus starting 
accumulation. Then, "0" is input to an internal register 

15 sel of the [XCOM 1020. The register sel selects a region 
from which an image output is to be read out . 

An internal register w_cnt of the jLlCOM 1020 is 
cleared to zero (step S702) . The register w_cnt is 
counted up later and its contents are compared with a 

20 predetermined level to produce a wait time. 

A signal elk is then input, and it is checked if 
the signal elk has risen from "0" to "1" (step S703) . If 
YES in step S703, the flow advances to step S704; 
otherwise, the control stays step S703. 

25 The count value (cnt_yalue) of the counter 1022 is 

input (step S704) . 
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If it is determined in step S705 that the count 
value is smaller than a predetermined level cl, the flow 
directly advances to step S706 and the subsequent steps. 

The register w_cnt is cleared to zero (step S706) . 
5 In step S707, the value of the register sel is 

incremented by 1. This operation can execute the 
accumulation control in turn in units of regions . 

If the value of the register sel is larger than n, 
i.e., if it has exceeded the number of regions of the 
10 distance measurement points, "1" is input to the 

register sel to select region 1 again (steps S708 and 
S709) . 

If it is determined in step S708 that the value of 
the register sel is equal to or smaller than n, a signal 

15 psel_m is output (step S710) . In response to this signal, 
the accumulation condition of region m, i.e., the peak 
value of the photoelectric conversion amounts of the 
pixels in region m appears as the output p__out. 

If it is determined that region m has sufficiently 

20 accumulated charges, since the comparator 1005 outputs a 
signal comp = "1" (step S711) , the microcomputer 1020 
outputs a signal trans_m to transfer charges on the 
respective pixels in the sensor of region m to the 
memory, thus ending accumulation (step S712) . After that, 

25 the flow returns to step S702. On the other hand, if 

accumulation is insufficient, since a signal comp = "0" 
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is output, the flow directly returns to step S702. 

On the other hand, if it is determined in step S705 
that the count value (cnt__value) is equal to or larger 
than cl, the flow advances to step S713 to check if the 
5 value of the register w_cnt equals a predetermined value 
c2. If YES in step S713, the flow returns to step S706 
to repeat the above-mentioned operations. 

On the other hand, if it is determined in step S713 
that the value of the register w_cnt has not reached c2 

10 yet, the value of the register w_cnt is incremented by 1 
in step S714, and the flow returns to step S703 to wait 
for the leading edge of the next signal elk. 

In this fashion, in the third embodiment, since the 
cnt_value is small for a while after the beginning of 

15 the sensor accumulation, the flow quickly advances from 
step S7 05 to step S706 to continuously determine the 
accumulation amounts in units of regions 1 to n in turn 
in synchronism with the leading edge of the signal elk. 
When the cnt_value has exceeded the predetermined value 

2 0 cl a certain period of time after the beginning of 
sensor accumulation, since determination of the 
accumulation amounts in units of regions is stopped 
unless the count value of the register w_cnt reaches the 
predetermined value c2, the drive frequency for 

25 determining the accumulation amount of the sensor lowers. 
With this control, focus detection of a 
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high-luminance object image can be accurately attained 
since an image signal can be formed without exceeding 
the dynamic range, and noise components and consumption 
currents can be minimized since the overall drive 
5 frequency lowers. To restate, according to this 
embodiment, an accurate, low-cost photoelectric 
conversion device which is easy to use due to many 
distance measurement points, and a focus detection 
device using the device can be realized. 

10 (Second Embodiment) 

In the second embodiment, the flow chart shown in 
Fig. 19 replaces that in Fig. 18 in the first embodiment. 

The operation of the second embodiment will be 
described below with reference to Fig. 19. 

15 Steps S800 to S803 are the same as steps S700 to 

S703 . 

In step S804, the value of the register sel is 
incremented by 1 as in step S707. 

If the value of the register sel is equal to or 
2 0 smaller than n, the flow advances to step S810 and the 
subsequent steps; otherwise, the flow advances to step 
S806. 

In step S806, the count value (cnt_value) of the 
counter 1022 is input. 
25 If it is determined in step S807 that the count 

value is smaller than the predetermined level cl, the 
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flow advances to step S808; otherwise, the flow advances 
to step S813 and the subsequent steps. 

In step S808, the register w_cnt is cleared to zero. 

In step S809, "1" is input to the register sel to 
5 select region 1 again. 

Steps S810 to S812 are the same as steps S710 to 

S712. 

If it is determined in step S807 that the count 
value is equal to or larger than cl, it is checked if 

10 the value of the register w__cnt has reached the 

predetermined value c2 (step S813). If YES in step S813, 
the flow returns to step S808 to repeat the 
above-mentioned operations. 

If it is determined in step S813 that the value of 

15 the register w_cnt has not reached c2 , the value of the 
register w_cnt is incremented by 1 in step S814, and the 
flow returns to step S803 to wait for the leading edge 
of the next signal elk. 

In this way, in the second embodiment, the flow 

20 advances from step S807 to step S808 since the cnt_value 
is small for a while after the beginning of sensor 
accumulation to select region 1 soon again even when the 
control reaches the last region n, and the accumulation 
amounts are continuously determined in units of regions 

25 1 to n in turn in synchronism with the leading edge of 
the signal elk. When the cnt_value has exceeded the 
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predetermined value cl a certain period of time after 
the beginning of sensor accumulation, the accumulation 
amounts of the respective regions are continuously 
determined from regions 1 to n in synchronism with the 
5 leading edge of the signal elk. However, upon completion 
of determination of the accumulation amount of the last 
region n, wait operation is inserted until the register 
w_cont is counted up to the predetermined value c2 . This 
also lowers the drive frequency for determining the 

10 accumulation amount. 

In the second embodiment, substantially the same 
effects as in the first embodiment can be obtained, and 
an accurate, low-cost photoelectric conversion device 
which is easy to use due to many distance measurement 

15 points, and a focus detection device using the device 
can be realized. 
(Third Embodiment) 

In the third embodiment, the detailed block diagram 
of the controller 1001 of the first and second 

20 embodiments shown in Fig. 17 is modified as shown in 

Fig. 20, and the flow chart in Fig. 18 or 19 is modified 
as shown in Fig. 21. 

The differences between Figs. 20 and 17 will be 
explained below. Reference numeral 1032 denotes a 

25 divider for frequency-dividing a signal elk from the 
clock generator 1021 and outputting a signal d_out. 
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Reference numeral 1033 denotes a selector for 
selecting one of the signal elk from the clock generator 
1021 and the signal d_out from the divider 1032 in 
accordance with a signal c_sel output from the 
5 microcomputer 102 0, and outputting the selected signal 
as a signal c_clk. When c_sel = 0, the signal elk is 
selected; when c_sel = 1, the signal d_out is selected. 

In Fig. 20, the signal c_clk output from the 
selector 1033 is input to the microcomputer 1020 and 
10 counter 1022 in place of the signal elk in Fig. 17. 

The operation of the third embodiment will be 
described below with reference to the flow chart in 
Fig. 21. 

Steps S900 and S901 are the same as steps S700 and 

15 S701. 

In step S902, the count value (cnt_value) of the 
counter 1022 is input. 

In steps S903 to S905, if the count value is 
smaller than the predetermined level cl, the output 
2 0 c_sel is set at "0"; if the count value is equal to or 
larger than cl, the output c_sel is set at "1". 

The signal elk is then input and it is checked in 
step S906 if the signal elk has risen from "0" to "1". 
If YES in step S906, the flow advances to step S907; 
25 otherwise, the control stays step S906. 

Steps S907 to S912 are the same as steps S707 to 
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S712. 

In this manner, in the third embodiment, since 
cnt_value is small for a while after the beginning of 
sensor accumulation, c_sel is set at "0", and the signal 
5 elk is selected as the output signal c_clk from the 
selector 1033. As a result, since the signal elk is 
input to both the microcomputer 1020 and counter 1022, 
regions for determining the accumulation amount are 
sequentially selected in synchronism with the signals 

10 with shorter periods from the clock generator 1021. 

By contrast, when cnt_value has exceeded the 
predetermined value a given period of time after the 
beginning of accumulation, c__sel is set at "1", and the 
signal d„out is selected as the output signal c_clk from 

15 the sensor 1033. For this reason, the drive frequency of 
the accumulation control lowers. At the same time, the 
counter for the accumulation time counts up quickly for 
a while after the beginning of accumulation, but 
counting-up slows down soon. 

20 The third embodiment can obtain substantially the 

same effects as in the first and second embodiments, and 
the flow chart can be simplified, thus reducing the load 
on software. 

Note that the present invention may be applied to 
25 modifications or changes of the aforementioned 

embodiments without departing from the scope of the 



- 62 - 



invention. 

For example, in the above embodiments, the present 
invention is applied to a camera. However, the present 
invention is not limited to the camera but may be 
5 applied to various other apparatuses having a focus 
detection function. The drive frequency for 
determination of the accumulation amount is switched at 
a given timing after an elapse of a certain accumulation 
time, but the drive frequency may change continuously 
10 and gradually. The above embodiments use the phase 
difference detection scheme. However, the present 
invention is not limited to such specific scheme as long 
as an image signal is read out and is arithmetically 
processed. 

15 Note that the plurality of photoelectric conversion 

elements correspond to sensors in the sensor array 
blocks 1002, 1003, and 1004 shown in Fig. 16, and the 
plurality of regions correspond to those of the sensor 
array blocks 1002, 1003, and 1004 shown in Fig. 16 and 

20 also to the distance measurement points 902 described 
above with reference to Fig. 15. The accumulation 
control means corresponds to the controller 1001 in 
Fig. 16 and signals psel__m, transjn, and the like for 
driving the sensor array blocks 1002, 1003, and 1004, 

25 and has been explained by the processes in steps S710 to 
S712 in Fig. 18. 
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The accumulation start means corresponds to the 
signal rst in Fig. 16, the process in step S701 in 
Fig. 18, or the like. 

The monitor means corresponds to the signal p_out 
5 in Fig. 16, and a determination means has been explained 
by the output comp from the comparator 1005 in Fig. 16, 
step S711 in Fig. 18, and the like. 

The accumulation end means corresponds to signal 
trans_m in Fig. 16 and step S712 in Fig* 18. 
10 Making the predetermined time interval immediately 

after the beginning of accumulation different from that 
a certain period of time after the beginning of 
accumulation has been explained in the flow chart in 
Fig. 18. 

15 The objects of the present invention are also 

achieved by supplying a storage medium, which records a 
program code of a software program that can realize the 
functions of the host and terminal of the 
above-mentioned first to third embodiments to a system 

2 0 or apparatus, and reading out and executing the program 
code stored in the storage medium by a computer (or a 
CPU or MPU) of the system or apparatus. 

In this case, the program code itself read out from 
the storage medium realizes the functions of the 

25 above-mentioned embodiments, and the storage medium 

which stores the program code constitutes the present 
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invention. 

As the storage medium for supplying the program 
code, for example, a floppy disk, hard disk, optical 
disk, magneto -optical disk, CD-ROM, CD-R, magnetic tape, 
5 nonvolatile memory card, ROM, and the like may be used. 
The functions of the above-mentioned first and 
second embodiments may be realized not only by executing 
the readout program code by the computer but also by 
some or all of actual processing operations executed by 

10 an OS or the like running on the computer on the basis 
of an instruction of the program code. 

Furthermore, the functions of the above-mentioned 
first and second embodiments may be realized by some or 
all of actual processing operations executed by a CPU or 

15 the like arranged in a function extension board or a 
function extension unit, which is inserted in or 
connected to the computer, after the program code read 
out from the storage medium is written in a memory of 
the extension board or unit. 

20 To recapitulate, according to the present invention, 

storage means (for example, a memory which can read and 
write information) corresponding to a photoelectric 
conversion element is used, and charge accumulation in 
the photoelectric conversion (start and end of charge 

25 accumulation, and the like) , and the amplification 
factor (gain) upon reading out pixel signals are 
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controlled on the basis of control information read out 
from the storage means. Hence, appropriate charge 
accumulation can always be done irrespective of the 
luminance levels of objects, and pixel signals can 
5 always be read out with an appropriate gain. 

Especially, even when the number of distance 
measurement points is large in, e.g., a multi-point 
auto -focus camera, appropriate charge accumulation can 
always be done, and pixel signals can always be read out 

10 with an appropriate gain. In addition, the pixel signals 
can be read out by effectively using the dynamic range 
without impairing it. Hence, a low-cost device which can 
realize accurate auto-focus without increasing its 
circuit scale can be provided. 

15 When the photoelectric conversion element and the 

corresponding storage means are integrally formed on a 
single substrate, control efficiency can be improved. 
Even when the number of distance measurement points is 
large, a lower-cost device which can improve operability 

20 without increasing the circuit scale can be provided. 
Since the drive frequency for accumulation control is 
switched between the timing immediately after beginning 
of accumulation and the timing a certain period of time 
after the beginning of accumulation, focus detection of 

2 5 even a high- luminance object image can be accurately 
done since an image signal can be formed without 
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exceeding the dynamic range. Also, since the overall 
drive frequency lowers, noise components and consumption 
currents can be minimized. Hence, an accurate, low-cost 
photoelectric conversion device which is easy to use due 
5 to many distance measurement points, and a focus 
detection device using the device can be realized. 

The present invention is not limited to the above 
embodiments and various changes and modifications can be 
made within the spirit and scope of the present 
10 invention. Therefore, to apprise the public of the scope 
of the present invention the following claims are made. 
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WHAT IS CLAIMED IS: 

1. A photoelectric conversion device comprising: 
photoelectric conversion means including a 

photoelectric conversion element constructed by a 
5 plurality of pixels on a semiconductor substrate; and 
storage means for storing predetermined control 
information arranged on the same semiconductor substrate. 

2. The device according to claim 1, further comprising 
control means for controlling charge accumulation of 

10 said photoelectric conversion means on the basis of the 
control information stored in said storage means. 

3. The device according to claim 1, wherein said 
photoelectric conversion means further includes monitor 
means for monitoring an accumulated charge state in said 

15 photoelectric conversion element, and 

said control means includes selection means for 
selecting an arbitrary one of a plurality of pieces of 
status information on the basis of the control 
information stored in said storage means, and comparison 

20 means for comparing an output from said monitor means 
with the status information selected by said selection 
means, and controls the charge accumulation of said 
photoelectric conversion means on the basis of a 
comparison result of said comparison means . 

25 4. A photoelectric conversion device comprising: 
photoelectric conversion means including a 
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photoelectric conversion element constructed by a 
plurality of pixels, and storage means for storing 
predetermined control information; 

read means for amplifying an accumulated charge 
5 signal of said photoelectric conversion element with a 
predetermined amplification factor, and reading out the 
amplified signal; and 

control means for controlling the amplification 
factor of said read means on the basis of the control 
10 information stored in said storage means. 

5. The device according to claim 4, wherein said 
photoelectric conversion means further includes monitor 
means for monitoring an accumulated charge state in said 
photoelectric conversion element, and 

15 said control means includes selection means for 

selecting an arbitrary one of a plurality of pieces of 
status information on the basis of the control 
information stored in said storage means, and comparison 
means for comparing an output from said monitor means 

20 with the status information selected by said selection 
means, and controls the amplification factor of said 
read means on the basis of a comparison result of said 
comparison means . 

6. The device according to claim 1, further comprising 
25 a plurality of photoelectric conversion means equivalent 

to said photoelectric conversion means. 
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7. The device according to claim 3, wherein said 
monitor means monitors and outputs information based on 
a maximum accumulated charge amount of said 
photoelectric conversion element. 
5 8 . The device according to claim 3 , wherein said 

control means stores the status information selected by 
said selection means in said storage means as the 
control information . 

9. The device according to claim 1, wherein said 

10 photoelectric conversion means is constructed by forming 
said photoelectric conversion element and storage means 
on a single substrate. 

10. The device according to claim 1, wherein said 
control means includes determination means for 

15 determining predetermined information on the basis of 
said output from said monitor means, and stores the 
information determined by said determination means in 
said storage means as the control information. 

11 . The device according to claim 3 , wherein said 
20 control means includes determination means for 

determining predetermined information on the basis of 
said output from said monitor means, and stores the 
information determined by said determination means in 
said storage means as the control information. 
25 12. A method of controlling charge accumulation of a 
photoelectric conversion element constructed by a 
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plurality of pixels, comprising: 

the control step of reading out control information 
from a memory corresponding to said photoelectric 
conversion element, and controlling the charge 
5 accumulation of said photoelectric conversion element on 
the basis of the control information. 

13. The method according to claim 12, wherein the 
control step includes : 

the monitor output step of monitoring and 
10 outputting an accumulated charge state in said 
photoelectric conversion element; 

the selection step of selecting an arbitrary one of 
a plurality of pieces of status information on the basis 
of the control information read out from said memory; 
15 comparison step of comparing an output in the 

monitor output step with the status information selected 
in the selection step; and 

the accumulation control step of controlling the 
charge accumulation of said photoelectric conversion 
. 20 element on the basis of a comparison result in the 
comparison step. 

14. The method according to claim 12, wherein the 
control step includes the step of controlling charge 
accumulation operations of a plurality of photoelectric 

25 conversion means equivalent to said photoelectric 

conversion means on the basis of control information in 



- 71 - 



a plurality of memories equivalent to said memory. 

15. A method of controlling operation for reading out 
an accumulated charge signal from a photoelectric 
conversion element constructed by a plurality of pixels 

5 while applying the signal with a predetermined 
amplification factor, comprising: 

the control step of reading out control information 
from a memory corresponding to said photoelectric 
conversion element, and controlling the amplification 
10 factor on the basis of the control information. 

16. The method according to claim 15, wherein the 
control step includes: 

the monitor output step of monitoring and 
outputting an accumulated charge state in said 
15 photoelectric conversion element; 

the selection step of selecting an arbitrary one of 
a plurality of pieces of status information on the basis 
of the control information read out from said memory; 

the comparison step of comparing an output in the 
20 monitor output step with the status information selected 
in the selection step; and 

the amplification factor control step of 
controlling the amplification factor on the basis of a 
comparison result in the comparison step. 
25 17. The method according to claim 15, wherein the 
control step includes the step of controlling the 
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amplif ication factors of accumulated charge signals read 
out from a plurality of photoelectric conversion means 
equivalent to said photoelectric conversion means on the 
basis of control information in a plurality of memories 
5 equivalent to said memory. 

18. The method according to claim 13, wherein the 
monitor output step includes the step of monitoring and 
outputting information based on a maximum accumulated 
charge amount of said photoelectric conversion element. 
10 19. The method according to claim 13, wherein the 

control step includes the step of storing the status 
information selected in the selection step in said 
memory as the control information. 

20. The method according to claim 12, wherein the 
15 control step includes the determination step of 

determining predetermined information on the basis of an 
accumulated charge signal read out from said 
photoelectric conversion element, and the storage step 
of storing the information determined in the 
20 determination step in said memory as the control 
information. 

21. A focus detection device including a photoelectric 
conversion device of claim 1. 

22. A storage medium which computer-readably stores the 
25 processing steps of a control method of claim 12. 

23. A photoelectric conversion device comprising: 
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a plurality of photoelectric conversion elements, 
which are divided into a plurality of regions; 

accumulation start means for making said 
photoelectric conversion elements in the plurality of 
5 regions start accumulation; 

monitoring means for monitoring and outputting 
accumulation states of the photoelectric conversion 
elements in the respective regions in turn; 

determination means for comparing each of the 
10 monitor outputs output in turn with a predetermined 
value to determine if the accumulation of the 
photoelectric conversion element in the region 
corresponding to the monitor output is to end; and 

accumulation end means for, when said determination 
15 means determines that the accumulation is to end, ending 
the accumulation of the photoelectric conversion element 
in the region corresponding to the monitor output, 

wherein said monitoring means monitors and outputs 
the accumulation states in the respective regions at a 
20 predetermined time interval in turn, and makes the 

predetermined time interval different between a timing 
immediately after the beginning of the accumulation and 
a timing a certain period of time after the beginning of 
the accumulation. 
25 24. The device according to claim 23, wherein a 
plurality of photoelectric conversion elements 
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equivalent to said photoelectric conversion elements are 
located in each of the plurality of regions* 

25. The device according to claim 23, wherein said 
plurality of photoelectric conversion elements construct 
an area sensor having a continuous, two-dimensional 
distribution. 

26. The device according to claim 23, wherein the 
monitor output corresponds to a signal based on a 
maximum accumulated charge amount of the photoelectric 
conversion elements included in each region. 

27. The device according to claim 23, wherein said 
monitoring means makes the predetermined time interval 
different by inserting a wait time at a timing of the 
monitor output. 

28. The device according to claim 23, wherein said 
monitoring means makes the predetermined time interval 
different by changing a clock signal for controlling a 
timing of the monitor output. 

29. A focus detection device comprising: 

a plurality of photoelectric conversion elements, 
which are divided into a plurality of regions; 

accumulation start means for making said 
photoelectric conversion elements in the plurality of 
regions start accumulation; 

monitoring means for monitoring and outputting 
accumulation states of the photoelectric conversion 
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elements in the respective regions in turn; 

determination means for comparing each of the 
monitor outputs output in turn with a predetermined 
value to determine if the accumulation of the 
5 photoelectric conversion element in the region 
corresponding to the monitor output is to end; 

accumulation end means for, when said determination 
means determines that the accumulation is to end, ending 
the accumulation of the photoelectric conversion element 
10 in the region corresponding to the monitor output; 

pixel read means for reading out pixels of the 
respective divided regions; and 

detection means for performing focus detection of 
an object by calculating pixel signals read out by said 
15 pixel read means, 

wherein said monitoring means monitors and outputs 
the accumulation states in the respective regions at a 
predetermined time interval in turn, and makes the 
predetermined time interval different between a timing 
20 immediately after the beginning of the accumulation and 
a timing a certain period of time after the beginning of 
the accumulation. 

30. The device according to claim 29, wherein a 
plurality of photoelectric conversion elements 
25 equivalent to said photoelectric conversion elements are 
located in each of the plurality of regions. 
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31. The device according to claim 29, wherein said 
plurality of photoelectric conversion elements construct 
an area sensor having a continuous, two-dimensional 
distribution . 

5 32. The device according to claim 29, wherein the 
monitor output corresponds to a signal based on a 
maximum accumulated charge amount of the photoelectric 
conversion elements included in each region. 

33. The device according to claim 29, wherein said 

10 monitoring means makes the predetermined time interval 
different by inserting a wait time at a timing of the 
monitor output. 

34. The device according to claim 29, wherein said 
monitoring means makes the predetermined time interval 

15 different by changing a clock signal for controlling a 
timing of the monitor output. 

35. A method of controlling a photoelectric conversion 
device which comprises a plurality of photoelectric 
conversion elements, which are divided into a plurality 

20 of regions, accumulation start means for making said 
photoelectric conversion elements in the plurality of 
regions start accumulation, monitoring means for 
monitoring and outputting accumulation states of the 
photoelectric conversion elements in the respective 

25 regions in turn, determination means for comparing each 
of the monitor outputs output in turn with a 



- 77 - 



predetermined value to determine if the accumulation of 
the photoelectric conversion element in the region 
corresponding to the monitor output is to end, and 
accumulation end means for, when said determination 
5 means determines that the accumulation is to end, ending 
the accumulation of the photoelectric conversion element 
in the region corresponding to the monitor output, 

wherein said monitoring means monitors and outputs 
the accumulation states in the respective regions at a 

10 predetermined time interval in turn, and makes the 

predetermined time interval different between a timing 
immediately after the beginning of the accumulation and 
a timing a certain period of time after the beginning of 
the accumulation. 

15 36. The method according to claim 35, wherein a 
plurality of photoelectric conversion elements 
equivalent to said photoelectric conversion elements are 
located in each of the plurality of regions. 

37. The method according to claim 35, wherein said 

20 plurality of photoelectric conversion elements construct 
an area sensor having a continuous, two-dimensional 
distribution. 

38. The method according to claim 35, wherein the 
monitor output corresponds to a signal based on a 

25 maximum accumulated charge amount of the photoelectric 
conversion elements included in each region. 
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39. The method according to claim 35, wherein said 
monitoring means makes the predetermined time interval 
different by inserting a wait time at a timing of the 
monitor output. 
5 40. The method according to claim 35, wherein said 

monitoring means makes the predetermined time interval 
different by changing a clock signal for controlling a 
timing of the monitor output. 

41. A method of controlling a focus detection device 

10 which comprises a plurality of photoelectric conversion 
elements, which are divided into a plurality of regions, 
accumulation start means for making said photoelectric 
conversion elements in the plurality of regions start 
accumulation, monitoring means for monitoring and 

15 outputting accumulation states of the photoelectric 

conversion elements in the respective regions in turn, 
determination means for comparing each of the monitor 
outputs output in turn with a predetermined value to 
determine if the accumulation of the photoelectric 

20 conversion element in the region corresponding to the 
monitor output is to end, accumulation end means for, 
when said determination means determines that the 
accumulation is to end, ending the accumulation of the 
photoelectric conversion element in the region 

25 corresponding to the monitor output, pixel read means 

for reading out pixels of the respective divided regions, 
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and detection means for performing focus detection of an 
object by calculating pixel signals read out by said 
pixel read means, 

wherein said monitoring means monitors and outputs 
5 the accumulation states in the respective regions at a 
predetermined time interval in turn, and makes the 
predetermined time interval different between a timing 
immediately after the beginning of the accumulation and 
a timing a certain period of time after the beginning of 

10 the accumulation. 

42. The method according to claim 41, wherein a 
plurality of photoelectric conversion elements 
equivalent to said photoelectric conversion elements are 
located in each of the plurality of regions. 

15 43. The method according to claim 41, wherein said 

plurality of photoelectric conversion elements construct 
an area sensor having a continuous, two-dimensional 
distribution . 

44. The method according to claim 41, wherein the 
20 monitor output corresponds to a signal based on a 

maximum accumulated charge amount of the photoelectric 
conversion elements included in each region. 

45. The method according to claim 41, wherein said 
monitoring means makes the predetermined time interval 

25 different by inserting a wait time at a timing of the 
monitor output . 
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46. The method according to claim 41, wherein said 
monitoring means makes the predetermined time interval 
different by changing a clock signal for controlling a 
timing of the monitor output. 

47. A storage medium that stores a control program for 
controlling a photoelectric conversion device which 
comprises a plurality of photoelectric conversion 
elements, which are divided into a plurality of regions, 
accumulation start means for making said photoelectric 
conversion elements in the plurality of regions start 
accumulation, monitoring means for monitoring and 
outputting accumulation states of the photoelectric 
conversion elements in the respective regions in turn, 
determination means for comparing each of the monitor 
outputs output in turn with a predetermined value to 
determine if the accumulation of the photoelectric 
conversion element in the region corresponding to the 
monitor output is to end, and accumulation end means for, 
when said determination means determines that the 
accumulation is to end, ending the accumulation of the 
photoelectric conversion element in the region 
corresponding to the monitor output, said control 
program having: 

a code of the step of controlling said monitoring 
means to monitor and output the accumulation states in 
the respective regions at a predetermined time interval 
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in turn, and to make the predetermined time interval 
different between a timing immediately after the 
beginning of the accumulation and a timing a certain 
period of time after the beginning of the accumulation. 
5 48. The medium according to claim 47, wherein a 
plurality of photoelectric conversion elements 
equivalent to said photoelectric conversion elements are 
located in each of the plurality of regions. 

49. The medium according to claim 47, wherein said 

10 plurality of photoelectric conversion elements construct 
an area sensor having a continuous, two-dimensional 
distribution . 

50. The medium according to claim 47, wherein the 
monitor output corresponds to a signal based on a 

15 maximum accumulated charge amount of the photoelectric 
conversion elements included in each region. 

51. The medium according to claim 47, wherein said 
monitoring means makes the predetermined time interval 
different by inserting a wait time at a timing of the 

2 0 monitor output. 

52. The medium according to claim 47, wherein said 
monitoring means makes the predetermined time interval 
different by changing a clock signal for controlling a 
timing of the monitor output. 

25 53. A storage medium that stores a control program for 
controlling a focus detection device which comprises a 



- 82 - 



plurality of photoelectric conversion elements, which 
are divided into a plurality of regions, accumulation 
start means for making said photoelectric conversion 
elements in the plurality of regions start accumulation, 
5 monitoring means for monitoring and outputting 

accumulation states of the photoelectric conversion 
elements in the respective regions in turn, 
determination means for comparing each of the monitor 
outputs output in turn with a predetermined value to 

10 determine if the accumulation of the photoelectric 

conversion element in the region corresponding to the 
monitor output is to end, accumulation end means for, 
when said determination means determines that the 
accumulation is to end, ending the accumulation of the 

15 photoelectric conversion element in the region 

corresponding to the monitor output, pixel read means 
for reading out pixels of the respective divided regions, 
and detection means for performing focus detection of an 
object by calculating pixel signals read out by said 

2 0 pixel read means, said control program having: 

a code of the step of controlling said monitoring 
means to monitor and output the accumulation states in 
the respective regions at a predetermined time interval 
in turn, and to make the predetermined time interval 

25 different between a timing immediately after the 

beginning of the accumulation and a timing a certain 
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period of time after the beginning of the accumulation. 

54. The medium according to claim 53, wherein a 
plurality of photoelectric conversion elements 
equivalent to said photoelectric conversion elements are 

5 located in each of the plurality of regions. 

55. The medium according to claim 53, wherein said 
plurality of photoelectric conversion elements construct 
an area sensor having a continuous, two-dimensional 
distribution . 

10 56. The medium according to claim 53, wherein the 
monitor output corresponds to a signal based on a 
maximum accumulated charge amount of the photoelectric 
conversion elements included in each region. 

57. The medium according to claim 53, wherein said 

15 monitoring means makes the predetermined time interval 
different by inserting a wait time at a timing of the 
monitor output. 

58. The medium according to claim 53, wherein said 
monitoring means makes the predetermined time interval 

20 different by changing a clock signal for controlling a 
timing of the monitor output. 
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ABSTRACT OF THE DISCLOSURE 
An object of this invention is to provide a 
photoelectric conversion device which can always 
appropriately perform charge accumulation independently 
5 of the luminance levels of objects, can read out an 

image signal by effectively using the dynamic range, can 
attain accurate auto-focus, and can realize them at low 
cost without increasing the circuit scale. In order to 
achieve this object, a memory is provided for each 
10 photoelectric conversion element, and a controller 
controls charge accumulation of the photoelectric 
conversion element on the basis of control information 
read out from the memory. 
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information and belief are believed to be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or Imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the application 
or any patent issued thereon. 

I hereby appoint the following attorneys and/or agents with full power of substitution and revocation, to prosecute this 
application, to receive the patent, and to transact all business in the Patent and Trademark Office connected therewith: 
John A. Diaz (Reg. No. 19,550), John C. Vassil (Reg. No. 19,098), Alfred P. Ewert (Reg. No. 19,887), David H. 
Pfeffer, P.C. (Reg. No. 19,825), Harry C. Marcus (Reg. No. 22,390), Robert E. Paulson (Reg. No. 21,046), Stephen 
R. Smith (Reg. No. 22,615), Kurt E. Richter (Reg. No. 24,052), J. Robert Dailey (Reg. No. 27,434), Eugene Moroz 
(Reg. No. 25,237), John F. Sweeney (Reg. No. 27,471), Arnold L Rady (Reg. No. 26,601), Christopher A. Hughes 
(Reg. No. 26,914), William S. Feiler (Reg. No. 26,728), Joseph A.Calvaruso (Reg. No. 28,287), James W. Gould 
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(Reg. No. 28,859), Richard C. Komson (Reg. No. 27,913), Israel Blum (Reg. No. 26,710), Bartholomew Verdirame 
(Reg. No. 28,483), Maria C. H. Lin (Reg. No. 29,323), Joseph A. DeGirolamo (Reg. No. 28,595), Michael A. 
Nicodema (Ref. No. 33,199), Michael P. Dougherty (Ref. No. 32,730), Seth J. Altas (Reg. No. 32,454), Andrew M. 
Riddles (Reg. No. 31,657), Bruce D. DeRenzi (Reg. No. 33,676), Michael M. Murray (Reg. No. 32,537) and Mark J. 
Abate (Reg. No. 32,527) of Morgan & Finnegan, L.L.P. whose address is: 345 Park Avenue, New York, New York 
10154; and Edward A. Pennington (Reg. No. 32,588) of Morgan & Finnegan, LX.P., whose address is: 1299 
Pennsylvania Avenue, N.W., Suite 960, Washington, D.C. 20004. 

[ ] I hereby authorize the U.S. attorneys and/or agents named hereinabove to accept and follow 

instructions from 

as to any 

action to be taken in the U.S. Patent and Trademark Office regarding this application without direct 
communication between the U.S. attorneys and/or agents and me. In the event of a change in the person(s) 
from whom instructions may be taken I will so notify the U.S. attorneys and /or agents named hereinabove. 

Full "name of sole or first inventor Tatsuyuki TOKUNAGA 

Inventor's signature* 

Residence 10-15-202, Sakuraoka 2-chome, ( ' 
Yono-shi, Saitama-ken, Japan 

Citizenship Japan 

Post Office Address 3 0-2, Shimomaruko 3 - chome , Ohta-ku , 

Tokyo , Japan 

. Full name of second joint inventor, if any 

Inventor's signature* 



date 

Residence 



Citizenship_ 



Post Office Address 



[ ] ATTACHED IS ADDED PAGE TO COMBINED DECLARATION AND POWER OF ATTORNEY 
FOR SIGNATURE BY THIRD AND SUBSEQUENT INVENTORS FORM. 

* Before signing this declaration, each person signing must: 

1 . Review the declaration and verify the correctness of all information therein; and 

2. Review the specification and the claims, including any amendments made to the claims. 
After the declaration is signed, the specification and claims are not to be altered. 
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To the inventor (s); 

The following are cited in or pertinent to the declaration attached to the accompanying application: 
Title 37. Code of Federal Regulation, §L56 
Duty to disclose information material to patentability 

(a) A patent by its very nature is affected with a public interest. The public interest is best 
served, and the most effective patent examination occurs when, at the time an application is being examined the 
Office is aware of and evaluates the teachings of ail information material to patentability. Each individual 
associated with the filing and prosecution of a patent application has a duty of candor and good faith in dealing 
with the Office, which includes a duty to disclose to the Office all information known to that individual to be 
material to patentability as defined in this section. The duty to disclose information exists with respect to each 
pending claim until the claim is canceled or withdrawn from consideration, or the application becomes 
abandoned. Information material to the patentability of a claim that is canceled or withdrawn from 
consideration need not be submitted if the information is not material to the patentability of any claim remaining 
under consideration in the application. There is no duty to submit information which is not material to the 
patentability of any existing claim. The duty to disclose all information known to be material to patentability is 
dG g?ped to be satisfied if all information known to be material to patentability of any claim issued in a patent 
W |f cited by me ° ffice or submitted to the Office in the manner prescribed by §§1.97(bKd) and 1.98. 
H^yever, no patent will be granted on an application in connection with which fraud on the Office was 
practiced or attempted or the duty of disclosure was violated through bad faith or intentional misconduct. The 
Office encourages applicants to carefully examine: 

; (1) prior art cited in search reports of a foreign patent office in a counterpart application, 
and 

!" ( 2 > me closest information over which individuals associated with the filing or prosecution 

of a patent application believe any pending claim patentably defines, to make sure that any 
■ : = material information contained therein is disclosed to the Office. 

Tit3et35, U.S. Code § 10 1 
Inventions patentable 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

Title 35 U.S. CodeS 102 

Conditions for patentability; novelty and loss of right to patent 
A person shall be entitled to a patent unless — 

(a) the invention was known or used by others in this country, or patented or described in a 
printed publication in this or a foreign country, before the invention thereof by the applicant for patent, 

(b) the invention was patented or described in a printed publication in this or foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in the United 
States, or 
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(c) he has abandoned the invention, or 

(d) the invention was first patented or caused to be patented, or was the subject of an inventor's 
certificate, by the applicant or his legal representatives or assigns in a foreign country prior to the date of the 
application for patent in this country on an application for patent or inventor's certificate filed more than twelve 
months before the filing of the application in the United States, or 

(e) the invention was described in a patent granted on an application for patent by another filed in 
the United States before the invention thereof by the applicant for patent, or on an international application by 
another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before 
the invention thereof by the applicant for patent, or 

(f) he did not himself invent the subject matter sought to be patented, or 

(g) before the applicant's invention thereof the invention was made in this country by another who 
had not abandoned, suppressed, or concealed it. In detennining priority of invention there shall be considered 
not only the respective dates of conception and reduction to practice of the invention, -but also the reasonable 
ot|lr enCe ° f ^ ^ t0 COGCeiVe md laSt t0 reduCe t0 P 1 * 0 ^' from a time P rior to conception by the 

Title 35. U.S. Code S 103 

Conditions for patentability; non-obvious subject matter 

A patent may n6t be obtained though the invention is not identically disclosed or described as set forth 
m section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are : such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by lithe manner in which the invention was made. 

Subject matter developed by another person, which qualifies as prior art only under subsection (f) or 
(g)i; : of section 102 of this title, shall not preclude patentability under this section where the subject matter and 
theiipaimed invention were, at the time the invention was made, owned by the same person or subject to an 
obligation of assignment to the same person. 

Title 35, U.S. Code 3 112 (in part) 

Specification 

Hie specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise and exact terms as to enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and use the same, and shall set forth the 
best mode contemplated by the inventor of carrying out his invention. 

Title 35, U.S. Code. $ 119 

Benefit of earlier filing date in foreign country; right of priority 

An application for patent for an invention filed in this country by any person who has, or whose legal 
representatives or assigns have, previously regularly filed an application for a patent for the same invention in a 
foreign country which affords similar privileges in the case of applications filed in the United States or to 
citizens of the United States, shall have the same effect as the same application would have if filed in this 
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country on the date on which the application for patent for the same invention was first filed in such foreign 
country, if the application in this country is filed within twelve months from the earliest date on which such 
foreign application was filed; but no patent shall be granted on any application for patent for an invention which 
had been patented or described in a printed publication in any country more than one year before the date of the 
actual filing of the application in this country, or which had been in public use or on sale in this country more 
than one year prior to such filing. 

Title 35. U.S. Code, § 120 

Benefit or earlier filing date in the United States 

An application for patent for an invention disclosed in the manner provided by the first paragraph of 
section 1 12 of this title in an application previously filed in the United States, or as provided by section 363 of 
this title, which is filed by an inventor or inventors named in the previously filed application shall have the same 
effect, as to such invention, as though filed on the date of the prior application, if filed before the patenting or 
abandonment of or termination of proceedings on the first application or an application similarly entitled to the 
benefit of the filing date of the first application and if it contains or is amended to contain a specific reference to 
theyarlier filed application. 

Please read carefully before signing the Declaration attached to the accompanying Application. 
If ^ou have any questions, please contact Morgan & Finnegan, L.L.P. 

FORM: COMB-DEC. NY 
Rev J 1/22/98 



351265 I 



- 6 - 



